| INTRODUCTION
Elder abuse and neglect (EAN) is a growing public health concern which has been reported to affect 15.7% older adults worldwide. 1 The WHO defines EAN as "a single or repeated act, or lack of appropriate action, occurring within any relationship where there is an expectation of trust which causes harm or distress to an older person." 2 There are five subtypes of EAN; physical, psychological, financial, sexual, and neglect. 3 Various adverse health impacts of EAN have been documented. A recent systematic review on the consequences of EAN ranked premature mortality and depression as the most credible outcomes. 4 For some other health conditions, evidence pertaining to their relationship with EAN is still scarce.
impairment, and were unable to communicate independently (eg, deaf, post-stroke complications) were excluded.
| Measures

| Elder abuse and neglect
Elder abuse and neglect was established using the Malay version of modified Conflict Tactic Scale revised by Naughton and colleagues. 15 A set of questions were asked pertaining to each type of abuse and for each question, a binary option of "yes" or "no" was given, along with inquiry into the frequency of abuse episodes and how serious it was. Details of questionnaire items are available in the published study protocol. 16 In this study, we defined EAN as any abuse episodes occurring ever since the respondent turned 60.
| Sleep quality
Sleep quality was assessed using the PSQI, whose global scores range between 0 and 21. Higher scores indicate poorer sleep. Those who scored five or more were considered having poor sleep. 10 
| Covariates
Other variables measured included socio-demographics (age, sex, ethnicity, education level, and household income), health-related variables (co-morbidities and self-rated health), psychosocial variables (depression and social support), and physical function (2.4-m gait speed). Monthly household income was classified into "low" (less than RM1000), "middle" (RM1000-RM2499), and "high" (RM2500 or more).
Education level was categorized into "low" (no formal education),
"medium" (primary to secondary school), and "high" (college or higher).
Depression and social support were quantified using the Geriatric Depression Scale (GDS) 17 and Duke Social Support Index, respectively. 18 During analyses, ethnicity was collapsed into "Malay" and "Non-Malay" as the sample size for each non-Malay ethnic group was small. Missing data were analyzed at both time points (baseline and followup) and then imputed using the multiple imputation (MI) method. In MI, five separate datasets were generated from which pooled estimates were taken. Longitudinal relationships between EAN and poor sleep (PSQI score) were measured using generalized estimating equations (GEE). Distribution of independent variable was set as "normal," link function as "identity," and covariance structure as "unstructured," to allow for all possible correlations between within subject responses. 19 Multi-collinearity between independent variables was tested prior to running GEE.
| Analytical approach
Generalized estimating equation models were run two times, one with complete cases only (excluding drop-outs at follow-up) and another with imputed data. Subsequently, a similar model was constructed to test the relationship between each EAN subtype and PSQI score. In all analyses, sexual abuse was excluded due to its extremely small number of cases (n = 5). scores (missing data) were analysed and found to be missing at random, so it was imputed using MI to avoid bias and loss of precision. Those with missing PSQI scores were older than those with complete scores, while other socio-demographic characteristics did not differ. Table 1 shows basic characteristics of study respondents at baseline.
| Ethics
The average PSQI score for all respondents was 4.27 (SD: 2.64).
Those who experienced abuse had a mean score of 4.85 (SD: 2.97) in comparison to 4.22 (SD: 2.61) among those who were never abused. The difference was statistically significant by independent sample t-test (P = 0.02).
| Follow-up interview (T2)
A total of 1189 (61.7%) respondents were successfully interviewed through phone calls 2 years later, while 738 (38.3%) were lost to follow-up. Reasons of loss to follow-up included problems related to telephone or connectivity, n = 641 (33.2%), death, n = 67 (3.5%), refusal, n = 13 (0.7%), and others, n = 17 (0.9%). The diagram below illustrates the flow of telephone interview that we conducted and reasons of non-response ( Figure 1 ).
Non-responders were found to be older, had lower income, and less education. Table 2 compares the basic characteristics between responders and non-responders at T2.
Overall mean PSQI score was 2.81 (SD: 1.78). For EAN victims, mean score was 3.47 (SD: 1.91), and for those not abused, mean score was 2.75 (SD: 1.76). Independent sample t-test showed a significant difference (P < 0.01). Figure 2 demonstrates changes of PSQI scores over 2 years, comparing EAN victims to those not abused.
As indicated in Figure 2 , over the span of 2 years, there was a slight drop in PSQI scores (improvement of sleep quality) among all study respondents, abused and not abused. However, EAN victims still had poorer sleep quality at both stages (baseline and follow-up) compared with their non-abused counterparts.
There was no multi-collinearity between any of the independent variables. Longitudinal analyses using GEE were then performed to examine the relationship between EAN and PSQI scores while adjusting for other confounders. Table 3 shows GEE results with complete cases only (n = 1189) while Table 4 shows GEE results using imputed data (n = 1927).
Comparison between pre and post-imputation GEE revealed fairly consistent results, which could indicate that attrition (missing data)
had not caused substantial bias. Five variables were found to significantly affect sleep quality: income level, number of co-morbidities, self-rated health, GDS score (depression), and EAN. Greater number of chronic diseases, poor health rating, higher GDS score (depression), and having experienced abuse in late life resulted in significant decline in sleep quality. Interestingly, those in the middle-income class-and not low income-had greater worsening of sleep quality compared with high income elders over the span of 2 years.
Next, a similar GEE model was constructed (with imputed data), but the predictor variable, EAN, was replaced by each subtype, one by one. Table 5 demonstrates the relationships between EAN subtypes and sleep quality, with adjustment for similar confounders as Table 4 .
Results showed that among all EAN subtypes, psychological abuse and neglect significantly contributed to higher PSQI scores, while there was no relationship between physical or financial abuse and sleep quality. Comparison of PSQI scores between the two groups across 2 years and prospective analysis of relationship between abuse and sleep quality ought to be taken with caution. While EAN victims had worse sleep quality than their non-abused counterparts in both stages (baseline and follow-up), their PSQI scores remained less than five, which is the cutoff for "poor sleep." This means despite the trend or statistical significance, our findings were not necessarily clinically significant. Longitudinal analyses with and without imputed data gave consistent results. EAN significantly contributed to higher PSQI scores, along with four other variables. As "sleep is naturally restricted to times and places that feel safe," emotional arousal or feelings of threat inhibit sleep. 29 Similarly, psychological distress has been shown to cause insomnia. quality. 8 In addition, emotional loneliness-a phenomenon likely to accompany neglect-has been shown to negatively affect sleep. 33 The associations between self-rated health, number of chronic diseases, and depression and poor sleep are corroborated by prior findings. [34] [35] [36] It is interesting to note however, that in this study, older adults in the middle-income class-and not low-income-experienced greater decline in sleep quality compared with their wealthier counterparts. While some studies suggested low income as being associated with poor sleep, 37,38 others reported no relationship between the two. 39 A systematic review on risk factors for sleep disturbances among older adults categorized income as "less robust evidence." 
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FIGURE 1 Flow chart of telephone interview at T2
More investigations are thus needed to understand the link between income and sleep quality.
Our study has a number of limitations. First, the exclusion criteria applied at the sampling stage could have led to underestimation of the prevalence of elder abuse. Second, non-responders (dropouts)
at T2 largely consisted of those who were older and more socio-economically disadvantaged. This could have led to selection bias. However, we attempted to compensate for this by performing MI and sensitivity analysis (comparing results of complete cases to those of imputed data). Nevertheless, we are aware that such statistical procedures are not complete freely from drawbacks and may still not yield full precision. Third, the PSQI is a subjective measurement of sleep.
Some studies have reported differences in results between self-report and objective methods of sleep assessment. 41, 42 Fourth, no cognitive assessment was performed at follow-up, given the nature (restriction) of telephone-based interviews. This could have resulted in information bias. However, a systematic review of cognitive decline in older populations found a mean annual decline in MMSE score ranging from −0.16 to −0.56 among those without dementia. 43 Therefore, the likelihood of significant change in cognitive status among our respondents is very low, given their dementia-free status at baseline (2 years before). In addition, we took the following steps to minimize error:
(1) whenever trained personnel (who made the phone calls) sensed incoherence or lack of clarity in respondents' answers, they requested to communicate with the caregivers to double-check the information;
(2) in cases where it was almost certain that respondents were unable to answer due to cognitive issues, proxy respondents (caregivers) were interviewed instead. In this study, the number of proxy respondents due to cognitive issues was extremely small (less than 10). Still, the possibility of information bias cannot be completely ruled out. Our findings therefore should be interpreted in light of these constraints.
The main strength on the other hand is that our study involves a large, representative sample of rural community-dwelling older adults in Malaysia with longitudinal follow-up. In addition, we employed validated scales in measuring EAN and sleep quality to ensure validity of results and enable comparison with other studies.
| CONCLUSION
To the best of our knowledge, this is the first population-based study and Population Studies Unit (PSU).
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